Controlled release of complexed DNA from polycaprolactone film: comparison of lipoplex and polyplex release.
This report investigates the comparative in vitro controlled release and transfection efficiencies of pDNA-lipofectamine complex (lipoplex) and pDNA-poly(ethylene imine) complex (polyplex), from a biodegradable polycaprolactone (PCL) film. The effect of molecular weight of gelatin used as a porogen on in vitro release and transfection efficiency was also studied. A sustained release profile was obtained for naked pDNA and lipoplex from polymeric films for a month, while the release of polyplexes (PEI/DNA) is simply a burst at day 5, with little or no release thereafter. The release of polyplexes from PCL films is retarded due to interaction between the polyplexes and the polymer. A high burst release was seen for naked pDNA which was suppressed in the presence of gelatin. The extent of suppression of the burst effect by gelatin increased with its molecular weight. For complexed pDNA (lipoplex), the release was slow, but could be accelerated using gelatin; again the acceleration in release is dependant on the molecular weight of the gelatin used. The addition of gelatin as a porogen has no effect on the release of polyplexes from PCL films. The bioactivity of released plasmid DNA and complexes was studied by in vitro transfection using COS-7 cells. Transfection was observed from released lipoplexes samples till day 9 from PCL film with lower MW gelatin and till day 18 in the case of PCL films with higher MW gelatin. The results also showed that the bioactivity of released lipoplexes was superior to that of the naked pDNA.